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Development of continuous flow control system of pulverized fuel and air in a 1 MW biomass
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Abstract

This paper presents the development of continuous flow control system of pulverized fuel and air in a 1
MW biomass fired burner. The activity involves with; 1) selection of sensors and actuators, 2) installation of these
instruments for measurement of essential parameters, and 3) characterization of each subsystem for finding the
combination of PID mode of control. The responses of fuel and air feeding systems under current interest are: 1)
the feed rate of pellet from storage tank to the pulverizer unit, 2) transport of pulverized fuel to the burner by the
primary air and 3) secondary air flow rate. The current objective if this work is to control the above responses of
the fuel and air feeding system. Moreover, tests will be carried out to find fuel transportation characteristic by

primary air at various feeding rate as provided by fuel feeding system. The control system developed in this work
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will then be integrated with other control units such as condition monitoring unit and eventually the combustion
control unit. From experiment it was found that the maximum pulverizing rate (operated at 0.5 mm in sieving
diameter) is 0.3 kg/min, while the limit capacity of screw feeder when operated with pulverized fuel is 5.7 kg/min.
The primary air was able to carry fuel particle to the burner throughout the operation range. However fuel particle
has deposited in dead zones within the hopper and jet pump structure. The maximum flow rate of primary air is
0.030 m3/s (DP = 2.37 mbar), secondary air is 0.185 m3/s (DP = 25.57 mbar) and tertiary air is 0.079 m3/s (DP =
16.22 mbar). Next attempt of this work is to improve the pulverizer and pumping units so that it will operate
smoothly within the operation range of the burner.

Keywords: Biomass fired burner, PID control, Flow control
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0.25 Mw 0.50 Mw 0.75 Mw

Fuel (kg/min) 0.95 1.9 2.85
Pri.Volume Flow (m’/s) 0.011 0.022 0.033
SEC.Volume Flow (m3/s) 0.072 0.144 0.215
TER.Volume Flow (m3/s) 0.027 0.055 0.083
%Valve open 1 30 100 100
%Valve open 2 36 60 100
%Valve open 3 30 60 100
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